










On the Transition of Canine Heartworm Prevalence among Dogs in Nagasaki City, Western
Japan. 1. The filarial prevalence among dogs in the city
Osamu SUENAGA (Reference Center, Institute for Tropical Medicine, Nagasaki Univer
sity), Takeshi NISHIOKA (Nagasaki City Health Center), and Tatsuya ITOH (Department
of Medical Zoology, Nagasaki University School of Medicine, and Nagasaki City Health
 Center)
Abstract : A field survey on the microfilarial prevalence of Dirofilaria immitis among
house dogs and stray dogs was carried out in Nagasaki City, Western Japan, in 1977. In
addition, all of the stray dogs examined for microfilariae were dissected to recover the
adult worms of D. immitis. Out of 1,721 house dogs examined 563 or 32.7% were found
to have microfilariae of D. immitis in their peripheral blood. In the one-year-old dogs,
the microfilarial prevalence was already 8.8%. The prevalence reached 29.5% in the
two-year-old and ranged from 38.1% to 51.9% in the older ones. The spatial distribution
of the positive dogs in Nagasaki City suggests that the canine heartworm was transmitted
more intensively in the suburban areas than in the urban or rural areas in the city. Out
of 167 stray dogs, which were caught in the city and kept at the City Dog Pound, 74
or 44.3% were found to have microfilariae and/or adults of D. immitis. No dogs having
Dipetalonema reconditum microfilariae were found in the city. The results of the present
survey were compared with those of the former similar surveys in the city. The higher
microfilarial prevalence of D. immitis in the present survey suggests that the canine heart-
wormis being transmitted more intensively than before and this may indicate the increasing
possibility of the transmission to man.
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Table 1. Number and percentage of house dogs having microfilariae in Nagasaki
City, by age and sex, from October 14 to November 9, 1977
. . Male ! Female Total
Agein
year No. of dogs % No. of dogs % No. of dogs %
examined positive positive examined positive positive examined positive positive
0 51 1 2.0 24 0 0.0 75 1 1.3
1 219 20 9.1 101 8 7.9 320 28 8.8
2 I 146 53 36.3 98 19 19.4 244 72 29.5
3 140 61 43.6 90 31 34.4 230 92 40.0
4 115 52 45.2 57 21 36.8 172 73 42.4
5 90 47 52.2 58 23 39.7 148 70 47.3
6 78 36 46.2 49 15 30.6 127 51 40.2
7 67 26 38.8 46 17 37.0 113 43 38.1
8 68 40 58.8 36 14 38.9 104 54 51.9
9 40 24 60.0 22 6 27.3 62 30 48.4
10 27 15 55.6 10 3 30.0 37 18 48.6
ll+ 68 24 35.3 21 7 33.3 89 31 34.8
Total 1,109 399 36.0 612 164 26.8 1,721 563 32.7
T able 2. Number of microfilariae per about 20mm3 blood of positive dogs,
by age and sex, from October 14 to November 9, 1977
Male 1 Female Total
Age in Range and mean Range and mean | Range and mean
year ^of No.ofMf. £°gsof No.ofMf. ^of No.ofMf.
positive Min. Max. Mean positive Min. Max. Mean positive Mm. Max. Mean
0 1 1 1 1.0 0 - - - 1 1 1 1-0
1 20 1 200 48.4 8 1 119 20.0 28 1 200 40.3
2 53 2 525 58.0 19 1 55 15.0 72 1 525 46.7
3 61 1 1,602 119.5 31 1 343 61.6I 92 1 1,602 100.0
4 52 2 1,008 98.0 21 4 232 44.2 73 2 1,008 82.5
5 47 2 391 88.6 23 1 962 113.3 70 1 962 96.7
6 36 4 395 83.3 15 1 440 62.5 51 1 440 77.2
7 26 1 754 90.3 17 1 414 93.8 43 1 754 91.7
8 40 1 683 94.5 14 1 157 42.8 54 1 683 81.1
9 24 2 231 51.8 6 17 545 121.0 30 2 545 65.7
10 15 3 476 140.5 3 5 84 49.7 18 3 476 125.3
ll+ 24 2 335 65.5 7 1 527 113.4 31 1 527 76.3
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Fig. 1. Microfilarial prevalence and density in
house dogs, by age and sex, examined
from October 14 to November 9, 1977
(cf. Tables 1 and 2). The prevalence
is given by percentage of positive dogs
for microfilariae, and the density by
mean number of microfilariae per about




































































Table 3. Number and percentage of house dogs having microfilariae
in 41 out of 44 districts of Nagasaki City in 1977
39
i No. of dogs i % \ MeanNo. ofMf.
Part District ! j
! examined positive positive per positive dog
i ! ; i
1 Irabayashi I 40 ll 27.5 ! 38.8
2 Togiya I 22 4 18.2 21.5
! 3 Katsuyama 3 1 33.3 18.0
i 4 Shinkozen 5 1 20.0 49.0
5 Kaminagasaki 1 0 0.0 -
Eastern 6 Koshima ll 3 27.3 226.7
7 Nishizaka ! 81 26 32.1 66.1
8 Himi 1 0 0.0
9 Yagami I 58 15 25.9 170.5
10 Koga ; 70 36 51.4 82.7
ll Toishi i 36 16 44.4 8.3i
12 Inasa 112 24 21.4 58.3
13 Asahi 52 8 15.4 34.4
14 Akunoura 14 3 j 21.4 149.3
Western 15 TateSami 1 ° 0'0Western lg Kosakaki 0
17 Fukuda 61 36 59.0 116.2
18 Teguma 66 18 27.3 97-2
19 Shikimi 28 9 32.1 j 106.3
20 Sako 23 1 i 4.3 4.0
21 Nita i 9 1 I ll.1 35.0
22 Kitaohura 0 - I - ~~
23 Minamiohura 15 6 ! 40.0 \ 33.3
24 Naminohira 30 9 j 30.0 42.6
25 Tomachi 120 42 35.0 113.8
Southern 26 Kogakura 37 10 27.0 i 39.7
27 Doinokubi 114 57 50.0 ! 113.7
28 Fukahori 46 18 39.1 110.3
29 Minami 22 7 31.8 47.9
30 Mogi 60 13 21.7 i 54.2
31 Hayasaka 13 8 61.5 19.8
32 Hiyoshi 15 6 40.0 41.3
33 Zenza 42 9 21.4 103.3
34 Sakamoto 33 15 45.5 186.9
35 Takao 43 14 32.6 97.8
36 Yamazato 41 13 31.7 101.8
37 Nishishiroyama 92 24 26.1 31.8
KT ,1 38 Shiroyama 31 9 29.0 63.9
JNortnen 39 Nishiurakami 88 31 35.2 58.0
40 Nameshi 2 0 0.0
41 Nishikita I 32 14 i 43.8 97.0
42 Nishimachi ! 131 38 29.0 42.1
43 Kawabira | 20 7 35.0 94.0
44 Ohzono 0 - | - -

























Fig. 2. Microfilarial prevalence of house dogs with Dirofilaria immitis in






















Table 4. Number and percentage of stray dogs having Dirofilaria immitis




No. of dogs Infection No. of dogs Infection No. of dogs Infection
(estimated) <r^iniecied á" S?"infected ^ ^~infected %»
0 2 0 0.0 12 3 25.0 14 3 21.4
1-2 27 6 22.2 43 13 30.2 70 19 27.1
3-4 24 12 50.0 27 17 63.0 51 29 56.9
5-6 ll 7 63.6 7 7 100.0 18 14 77.8
7-8 6 3 50.0 2 2 100.0 8 5 62.5
9+ 3 2 66.7 3 2 66.7 6 4 66.7
Total 73 30 41.1 94 44 46.8 167 74 44.3
Table 5, Number and percentage of stray dogs having microfilariae and/or adults of
Dirofiiaria immitis in Nagasaki City from June 22 to October 4, 1977
XT r No. and % of dogs with
Age in year
dogs Mf. adult worms Mf. and adults
(estimated) - f -,
infected NQ % NQ % NQ %
0 3 1 33.3 0 - 2 66.7
1-2 19 0 - 4 21.1 15 78.9
3-4 29 2 6.9 7 24.1 20 69.0
5-6 14 0 - 2 14.3 12 85.7
7-8 5 0 - 2 40.0 3 60.0
9+ 4 0 - 0 - 4 100.0
Total 74 | 3 4.0 15 20.3 56 75.7
i
Table 6. Mean number of adult worms and microfilarial density per infected
stray dog in Nagasaki City in 1977
No. of adult worms Microfilarial density
Ageinyear
, , ,,, No.of dogs No'ofadultworms I No.of dogs No-ofMf'
(estlmated). | examined ------examined~an Range
0 2 2.5 2- 3 3 15.0 3- 35
1-2 19 5.1 1-18 15 2,211.8 1- 4,360
3-4 27 6.4 1-25 22 1,553.6 2-10,000
5-6 14 10.7 2-39 12 3,758.7 3-10,000
7-8 5 12.4 1-48 3 4,360.7 1,096- 6,266
9+ 4 13.0 3-29 4 3,144.5 60- 6,060
Total | 71 7.6 1-48 j 59 2,304.3 1-10,000
42
Table 7. The transition of canine heartworm prevalence among dogs in Nagasaki City
Author and Katamine et aL Suenaga et al. \ Suenaga et al.
published year 1955 1971 Present paper
o r~. June 7, 1954á" Apr.23, 1968- Oct. 15,1968- j Oct. 14, 1977-
burvey period May ^ 1955 May 18, 1968 Nov. 4, 1968 Nov. 9, 1977
S^5 St^ **> House^gT' Housedogs | g^ £?
No. ofdogsexamined 2,445 600 1,418 952 1,721 167
No. of dogs with Mf. 38 32 441 249 562 59
% ofdogswith Mf. 1.6 5.3 31.1 26.2 32.7 35.3
No. of dogs infected 209 - - - - 74
















Table 8. The number of registered dogs in
Nagasaki City from 1955 to 1977
Y No.of dogs y No.of dogs
Year registered e registered
1955 4,938 1967 10,565
1956 4,878 1968 10,140
1957 5,471 1969 9,875
1958 4,945 1970 10,779
1959 5,738 1971 ll,331
1960 5,814 1972 10,800
1961 6,611 1973 10.353
1962 7,566 1974 10, 557
1963 8,817 1975 10,329
1964 9,343 3176 9,255
1965 9,424 1977 8,957
1966 ll,557
Table 9. The mean number of Culex pipiens complex, the main vector of Dirofilaria
immitis in Japan, collected by light traps per night at 5 stations in Nagasaki
City in each year from 1966 to 1977
Year 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Type of light traps 60w, Day Light Fluorescent Lamp 6w, Black Light Blue Fluoreocent Lamp
No. of collections* 21-22 24-25 21-22 21-23 23-24 22-23 13-16 19-22 22-24 22-23 20-23 23-21
Uono-machi 3.82 2.24 0.55 0.95 1.21 0.27 6.73 6.00 7.88 6.4510.05 5.95
Sakura-machi - 2.08 1.64 0.30 0.08 0.04 3.19 2.00 4.25 2.91 3.87 5.24
Inasa-machi 7.23 4.54 1.57 - 1.39 - 3.53 2.00 1.65 2.48 2.35 4.85
Kawaguchi-machi 15.19 10.75 16.05 2.90 0.23 0.09 2.08 3.72 12.17 8.35 4.35 ll.10
SinTo-machi - - - 0.17 0.00 3.64 4.45 5.82 7.7214.4313.55
*Mosquito collections were usually made once a week from May to October in each year.
Table 10. The transition of microfilarial prevalence among house dogs
in 5 districts of Nagasaki City from 1968 to 1977
43
           1968     j     1977
 District     No. of dogs    0/-   No. of dogs    0/
       examined positive  Positive  examined positive  Positive
 10 Koga    16   5   31.3 |  70   36   51.4
 ll Toishi      27    7    25.9     36    16    44.4
 17 Fukuda     42    14    33.3     61    36    59.0
 31 Hayasaka    35    9    25.7     13     8    61.5
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